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In this paper, I will present the current status of the use of the Internet as a medium for 
the treatment of depression. I will focus on the major challenges posed by the wide use of 
internet-based programmes. Recent and potential future developments of internet-based 
programmes for the treatment of depression will also be discussed.
I am a member of a research group at UiT The Arctic University of Norway (UiT). For 
the past seven years, we have been working with the internet-based depression-treatment 
programme MoodGYM. Our motivation to perform this research was partly based on local 
shortage of treatment capacity. These local problems are not confined to northern Norway. 
The world is presently experiencing a worldwide epidemic of depression with vast personal, 
social, and economic costs. Health-care systems strive to cope with these challenges and 
investigate whether internet-based programmes can help alleviate these problems with no 
or limited involvement of the health-care system.
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Introduction
I have been a member of a team working at the forefront of very exciting research 
involving psychology and computer technology. At UiT MoodGYM has been the 
subject of research since it was translated from English into Norwegian in 2006. 
Our research group1 has worked in close co-operation with the Centre for Mental 
Health Research at the Australian National University, Canberra, Australia. Our 
group has published several papers, which will be mentioned in their proper con-
text.
Initially, studies were performed solely at the Institute of Psychology UiT. From 
2011, studies have been conducted in co-operation with the General Practice Re-
search Unit at the Department of Community Medicine in UiT.
The MoodGYM programme (https://moodgym.anu.edu.au/welcome) was de-
veloped by the Centre for Mental Health Research, Australian National University 
and can be used free of charge. Currently, it is translated into Norwegian, Dutch, 
and Mandarin. MoodGYM has 600,000 registered users.
MoodGYM was designed to be a training programme to prevent and, to some 
extent, to treat depression in young people between 15 and 25 years. However, 
an analysis of distribution of the age and sex of its users has shown that their 
average age is 35 years and that 60% are female (Christensen et al., 2002). The pro-
gramme is based on cognitive behavioural therapy (CBT), interpersonal therapy, 
and relaxation therapy. It uses multimedia techniques with automated feedback 
from problem solving and self-evaluation in a dynamic fashion (Barak et al., 2009). 
The programme consists of five modules. Module 1 pertains to negative feelings 
and negative thoughts and how they interact. Module 2 describes, and lets the 
users practice, how thoughts will affect the way they feel about, understand, and 
react to different situations. Module 3 lets the users understand and practice chal-
lenging negative thoughts, and understand how these will affect their emotions. 
Module 4 illustrates how negative thoughts and stress interact, and lets the users 
practice relaxation techniques based on “mindfulness”. Module 5 uses the prin-
ciples from interpersonal therapy to help the users understand and use problem-
solving techniques in their relations with friends and family. Several studies have 
shown that the programme is effective in reducing depression (Farrer et al., 2012; 
Powell et al., 2013) 2*
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The problem
The World Health Organization has ranked depression as the fourth-leading 
cause of disability worldwide. It is projected that by 2020, depression will be the 
second-leading cause of human debility (Kessler & Bromet, 2013). In industrial 
countries, depression causes the highest burden of disease, whereas in low-income 
countries, depression represents the third-highest burden of disease (Mathers & 
Loncar, 2006). The economic costs of depression are huge and difficult to ascertain 
but vary greatly (Kleine-Budde et al., 2013; Sado et al., 2011). In 1990, there were an 
estimated 786,000 suicides in the world (Reza et al., 2001). According to the WHO, 
in Norway, the frequency of death by suicide is more than double that of death 
by traffic accidents (17.3 and 6.5 per 100,000 for males and females, respectively).
Depression is a mental stage with increasing negative focus, inactivity, and rum-
ination as the symptoms become more pronounced (Mørch & Rosenberg, 2005). 
In cases of severe depression, the patients are bedridden and cannot imagine a 
life after the depression. Major depressive disorders are associated with cognitive 
impairment. Episodic memory is affected and psychomotor activity, mental flexi-
bility and attention are reduced. The function of working memory is hampered. 
For a thorough review, see Ebmeier et al. (2006). The biology and natural history of 
depression are poorly understood. Single episodes remit spontaneously in 45% to 
71% of the patients after 12 months (Rhebergen et al., 2009; Wells et al., 1992). Fifty 
to sixty percent of patients have recurrent episodes of depression (Andrews, 2001).
However, depression can be treated. Psychotherapy is efficacious (Cuijpers et 
al., 2008b) and CBT is the most efficient therapy (Butler et al., 2006; Cuijpers et al., 
2008b) on a level comparable to that of pharmacological treatment (Cuijpers et al., 
2008a). Both medication and psychotherapy seem to be cost-effective (Prukkanone 
et al., 2012). But the cost of medication and the lack of trained health workers im-
pede the treatment of depression (Collins et al., 2004; Andersson et al., 2013)* 
The Internet
The Internet is widely available to the general population in industrialized coun-
tries and is spreading rapidly to low- and middle-income countries (http://www.
Internetworldstats.com/stats.htm). Therefore, perhaps internet-based program-
mes could be used to change help-seeking behaviours and attitudes. The Internet 
could also increase self-help and improve treatment.
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The Internet is international and can reach areas that are remote and have very 
limited infrastructure. Currently, health information is available in remote areas 
of the world (Edejer, 2000; Godlee et al., 2004). Although little is known on the 
effect of large scale internet based interventions for depression, studies suggest 
that interventions for depression delivered in primary care are as cost-effective 
as anti-retroviral drugs for HIV/AIDS (Patel et al., 2007). To obtain access to qua-
lity programmes, the translation of programmes that have been tested seems to 
be an interesting option. Members of our group have found that the process of 
translation of the MoodGYM programme from English to Norwegian is highly 
cost-efficient (Lintvedt et al., 2013a).
Several internet-based programmes have been developed to prevent and treat 
depression. Four of these have been widely used and evaluated. A meta-review 
identified 10 studies published between 1999 and February 2011 and compared 
the programmes MoodGYM, Color Your Life, Overcoming Depression, and Bea-
ting the Blues. While there is some evidence for the effectiveness of MoodGYM, 
Beating the Blues and Color Your Life, the evidence is not sufficient to consider 
any one programme as the best (Foroushani et al., 2011).
Internet used to educate on depression
For many years Australia has been leading in all research on the use of the inter-
net in prevention and treatment of depression. The Australian authorities have 
prioritized to educate individuals and the general population on depression. A 
survey performed in Australia showed that more than half of the people with 
disabling depression or anxiety never contacted the health-care system, because 
they thought that they had no need to do so (Andrews & Carter, 2001). A study in 
Australia showed that when people seek help for depression, they prefer to con-
sult family, friends, and other individuals in the community, rather than health-
care professionals (Highet et al., 2002). If the relatives are not well informed about 
depression, this help-seeking behavior may increase the feeling of guilt and hop-
elessness (Griffiths et al., 2011). It is likely that this behavior is a common phenom-
enon. Consequently, tools that increase general knowledge of the symptoms and 
treatment of depression are needed (Katon et al., 1997). The programme ReachOut.
com (http://www.reachout.com/) was launched in Australia as a national internet-
based mental-education health service for young people. It has been accessed by 
over 6 million users since its launch in 1998 (Burns et al., 2007). In Norway there 
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is no government large scale promotion like ReachOut. Our internet site msh.no 
(http://msh.no) is one of the small sites that seek to help patients with depression. 
However, there are other sites that address youths that have health problems: the 
most notable is “Klaraklok” (http://www.klara-klok.no), where questions regar-
ding psychological health are one of the most frequented groups. Helsenorge.no 
(http://www.helsenorge.no) is the official site for health information in Norway. In 
my opinion this site is insufficient and too general. 
Prevention of depression
There is some evidence that internet-based interventions can prevent depression 
(Calear et al., 2009b; Griffiths & Christensen, 2006) * Our research group at UiT 
has shown that an unguided internet-based self-help intervention is effective in 
reducing symptoms of depression and increasing depression literacy in young 
adults (Lintvedt et al., 2013b). Considerable methodological problems hamper the 
evaluation of the effect on prevention.
Internet cognitive behavioural therapy (ICBT)-based 
treatment of depression
Internet depression treatment is advantageous for the patient, because it is anony-
mous, free of stigma, and always accessible (Gega et al., 2004), and hence the tre-
atment may reach people who would otherwise be unreachable (Spek et al., 2007).
Most of the evidence seems to confirm that internet treatment works and that a 
supported internet-based depression treatment is superior to self-help program-
mes without follow-up (Andersson & Cuijpers, 2009; Spek et al., 2007). A bit sur-
prisingly, one study found that ICBT is superior to face-to-face therapy (Spek et 
al., 2007). 
Our group has shown that the structure of MoodGYM renders it efficient, to use 
in conjunction with short follow-up consultations in between each module, and 
that user satisfaction is good (Hoifodt et al., 2013). Compared with the usual face-
to-face treatment internet-based programmes for the treatment of depression are 
cost-effective (Hollinghurst et al., 2010; Naversnik & Mrhar, 2013)*. 
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Internet applications can be used in many ways. They can be used alone, with 
automated reminders and emails, with therapist assistance by email or by telepho-
ne or with varying degrees of face-to-face therapy (Spek et al., 2007). Our group 
showed that unguided use of MoodGYM relieved symptoms of depression in a 
student population at low costs (Lintvedt et al., 2013b). We have also found that 
the level of depression is the strongest predictor of the use of MoodGYM among 
senior high-school students (Vangberg et al., 2012).
Recently, many applications (“apps”) have been used in the treatment of de-
pression (http://www.healthline.com/health-slideshow/top-depression-iphone-
android-apps#1). But, few of these apps have been evaluated and their effects are 
not known.
Challenges in the field of ICBT
As mentioned above, the natural history of depression is poorly understood. The 
placebo effect is enormous in this condition. It is virtually impossible to design 
randomized-controlled studies that are precisely equal. Some studies have shown 
that all forms of therapy work equally well (Wampold et al., 2002; Hofmann et al., 
2010). Time spent working with the programmes is influenced by factors such as 
mental agility, cognitive ability and reading aptitude. These factors are likely to 
be affected by depression, leading to early drop-out (Donkin et al., 2011; Davis & 
Addis, 1999).
In the drug treatment of depression, the placebo effect is large and variable, 
with effects up to 75% in anti-depressant trials. The placebo effect is probably 
much larger than 75% when patients engage themselves in face-to-face therapy, 
because the ill-defined concepts of human trust and confidence play a major role 
in all therapy. A further complicating factor is that the placebo effect needs to 
be distinguished from spontaneous remission, life changes, and mere passing of 
time (Mora et al., 2011).
The manner in which patients are selected for the randomized-controlled stu-
dies, the natural history of the disease and the quality of the contact with thera-
pists all influence the outcome of studies of the effect of treatment. These factors 
hamper the assessment of the treatment effect (Andrews, 2010). In many studies, 
patients are invited to participate via media announcements. Even if we know that 
the depression improves after treatment, or at least during the treatment, patients 
that have the energy enrol themselves in the studies, may be on the way to rid 
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themselves of the depression (Almeida et al., 2008).Consequently, one can wonder 
whether the people who use the programmes really are those passive, depressed 
patients who need the programme the most, or whether those who use the pro-
gramme are already getting better.
With this in mind, it is not surprising that there are some doubts about the ef-
fect of computerized cognitive behavioural therapy (CCBT). In the conclusion of 
their paper, So et al. stated: “Despite a short-term reduction in depression at post-
treatment, the effect of long follow-up and the function improvement were not sig-
nificant, with significantly high drop-out. Considering the risk of bias, our meta-
analysis implied that the clinical usefulness of current CCBT for adult depression 
may need to be re-considered downwards in terms of practical implementation 
and methodological validity” and “considering the lack of the endurance of ef-
fectiveness, functional improvement, and the high drop-out rate, our result inevi-
tably casts doubt on the actual practicability of the current CCBT for depression” 
(So et al., 2013, p1).
Despite these healthy debates about the effect of the interventions, it is my view 
that the accumulated knowledge justifies a cautious belief that CCBT and ICBT do 
in fact work.
Understanding the use of the applications
In most internet-based programmes, the behaviour of the users can be followed 
via the number of visits, the number of logons, and sometimes the profile of the 
persons who log on. In addition, time spent on the programme, completion of 
tasks and outcome can be studied. This provides information on how the appli-
cations are used. Such insight has, to date, been impossible in the conventional 
treatment of depression.
We know that a greater exposure to web-site content and self-engagement is as-
sociated with increased benefit (Christensen et al., 2004a; Christensen et al., 2006)*. 
Therefore, a better understanding of the way that users interact with ICBT may 
increase the effect of these interventions.
In my view, the most significant problem with this type of intervention is that 
even if the programmes work, people do not use them. Many studies have at-
tempted to understand why the interventions are not used. 
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Attrition is defined as “the gradual wearing down of numbers due to friction” 
or “the gradual diminishing in numbers due to stress” (http://www.thefreedictio-
nary.com/attrition).
In an interesting and thorough review and analysis of behaviour in relation to 
e-Health programmes, attrition has been classified into two groups: “non-usage 
attrition”, i.e., the phenomenon of non-usage of a programme, and “drop-out attri-
tion”, i.e., the loss of participants to follow-up (Eysenbach, 2005). A different defini-
tion has been used in a thorough review performed by Christensen et al. (2009), in 
which the authors use the term adherence as “the extent to which individuals ex-
perience the content of the Internet intervention”, and drop-out as “individual(s) 
who fails to complete the research trial protocol associated with an Internet inter-
vention, and thus does not complete trial assessments”. These definitions are not 
in contrast with each other; rather, they are two attempts to describe and analyse 
the behaviour of the users of the applications. The definitions illustrate the com-
plexities involved in describing the behaviour of the users of ICBT.
Several studies have analysed the behaviour and characteristics of the users of 
ICBT and have reported drop-out rates ranging from around 20% to more than 
60%. There is general agreement that the adherence to open-access programmes 
is poor (Titov, 2011;Christensen et al., 2004b)*. Many studies have shown that in-
creased support yields higher adherence (Eysenbach, 2005). However, the picture 
is complex because of the natural history of depression (De Graaf et al., 2009; Ahn 
& Wampold, 2001).
Members of our group observed very low uptake of, and adherence to (8.5%), 
the MoodGYM as a preventive programme among a high-school population (Lil-
levoll et al., pers. com.). Even when we followed up on a group of highly motivated 
and selected patients, 40% of them did not adhere to the programme (Hoifodt et 
al., 2013). Some of the reasons for dropping out were that the programme was 
designed for youths. However, as always, it was difficult to ask the patients who 
dropped out about the reasons for that behavior, as they were unlikely to respond 
to requests and follow-up questions from our team. In a study performed by mem-
bers of our group, several non-completers were asked to participate in a qualita-
tive study; however, only three of these individuals agreed to do so. For those per-
sons, one of the major problems was that they could not identify with MoodGYM. 
Moreover, non-completers felt that they needed more time and in-depth analysis 
of their problems (Wilhelmsen et al., 2013).
Certain factors are associated with high drop-out from ICBT programs in ge-
neral: time constraints, lack of motivation, technical or computer-access problems, 
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depressive episodes or physical illness, lack of face-to-face contact, preference 
for taking medication, perceived lack of treatment effectiveness, improvement 
in condition, and burden of the programme (Christensen et al., 2009; Batterham 
et al., 2008). Eysenbach found that motivation increased with information given 
before the treatment, ease of enrolment, ease of drop out, usability, “push” fac-
tors (reminders, etc.), personal contact (face-to-face or phone interactions), positive 
feedback, advantages in completing the trial, individual out-of-pocket expenses, 
workload, competing interventions, external events, peer effect, and experiences 
(Eysenbach, 2005). Van Dulmen et al. classified motivational factors into technical 
solutions (such as simplifying doses), behavioural interventions, educational pro-
grammes, and social-support interventions (van Dulmen et al., 2007).
Researchers who engaged in qualitative studies have also tried to understand 
the conditions that are necessary for the efficacy of different ICBT programmes. 
Gerhards et al. classified adherence factors into three basic types: technical, social 
(desire for contact, motivation, and belief that the programme was applicable to 
the attendant’s situation), and research-specific factors that may influence the par-
ticipants (Gerhards et al., 2011). Bendelin et al. classified the 12 persons involved 
in ICBT into readers, strivers, and doers (Bendelin et al., 2011). Donkin and Glozier 
pointed out the importance of intrinsic motivators, such as having a sense of con-
trol and the ability to identify with the programme (Donkin & Glozier, 2012). They 
also pointed out the importance of supporting others, the engagement of the pro-
gramme once the user is enrolled, and the values of prompting the participants.
Recently, our group performed two qualitative studies to explore patients’ ex-
periences of undergoing ICBT treatment by using MoodGYM. We did in-depth 
interviews with 14 patients (11 completers and 3 non-completers, 5 men and 9 wo-
men, aged 22-61 years) who had taken part in our quantitative study (Hoifodt et 
al., 2013). Recruitment was continuous until the desired total of 14 interviews was 
reached. The recruitment procedure was strategic. We aimed to include men and 
women, younger and older, completers and non-completers. We did two phenom-
enological-hermeneutical analyses on the same interviews. 
When we focused on the dimensions that were considered to be helpful for tre-
atment, we found that the active engagement of the patient, guidance by the thera-
pist and the content of the treatment programme were considered helpful. More 
specifically three factors in the ICBT were helpful to treat depression. Primarily, 
patients found that the MoodGYM was a source of new knowledge that provided 
a structured approach to work with their depression. Secondarily, patients could 
adapt relevant knowledge from MoodGYM to their situation. Finally, the dialogue 
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with the therapist was a trusting relationship in which to share thoughts and fe-
elings and to receive feedback and advice, this relationship assisted the patient in 
making use of the content of MoodGYM (Lillevoll et al., 2013). 
An analysis of motivators of persistence in working with MoodGYM among 
the same 14 patients revealed that a hope of recovery and a desire to gain control 
of one’s life were intrinsic motivators. Also to be able to choose freely how, when, 
and where to complete the ICBT modules satisfied the participants’ need for auto-
nomy. A sense of belonging towards partners, friends, or family was essential for 
motivation. To identify with ICBT content was also important. Finally, the combi-
nation of the experience of connectedness with the acknowledgement, flexibility, 
and feedback provided by a qualified therapist in face-to-face consultations was 
an important motivator (Wilhelmsen et al., 2013). Thus, our research has increased 
the understanding of some of the factors that are important for the creation of the 
technical and social conditions that are necessary to increase adherence to ICBT.
Future developments
To improve adherence users need to be motivated by the correct introduction to 
the program and to understand the need to work actively with the program, also 
patients must be advised that the  involvement of friends or relatives increase 
their chance of getting benefit from the program. Programmes or therapists need 
to encourage and to give advice, as well as to induce trust and hope. The technical 
solutions must be easy to access and to understand. Finally, the degree of contact 
or automated feedback should be considered.
Nearly all textbooks on CBT emphasize the importance of the patient–therapist 
alliance for the success of the therapy. However, participants in ICBT trials tend to 
rate alliance with the program as high. This raises questions regarding whether 
therapist factors really are as important for a good outcome as has been stated in 
the psychotherapy literature (Andersson et al., 2012). 
We may use the present knowledge to improve the use of, and adherence to, the 
programmes. The recommendation of these programmes by authorities will pro-
mote their use (van Dulmen et al., 2007;Van Voorhees et al., 2013)*. Therefore, we 
can incentivize general practitioners (GPs) to recommend programmes. Involve-
ment can also be achieved by intermittent motivational face-to-face consultations 
(Hoifodt et al., 2013).
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Tailoring the programmes (i.e., adapting the programme to the user preferen-
ces or social variables entered before or during the use of the programme) has 
been used to increase adherence (Johansson et al., 2012). Tailoring can also be used 
to send the patients automated—but personal—electronic reminders to encourage 
them to complete the programmes. It is technically feasible to use avatars that 
are programmed to act in certain ways, depending on the variables entered by 
the user. At Norwegian Centre for Integrated Care and Telemedicine (NST), we 
have discussed whether experiences from the gaming industry may be used to 
reduce attrition. A reward system that is activated during the programme and a 
more exciting interaction with the programmes may increase adherence. The ef-
fect on motivation of charging a fee to motivate the use of ICBT, may also increase 
adherence as the use is then representing a value. However, it may hamper recru-
itment, as only motivated patients will pay for the programmes.
Integration of ICBT in a stepped-care model
The UK-based National Institute of Health and Clinical Excellence (NICE) has re-
commended that CCBT should be used as the first treatment for light to moderate 
depression. If the depression is serious or the patient do not get better by using 
CCBT the patient may get closer follow up with normal face to face therapy or 
may even be admitted to psychiatric hospital. This stepped care approach where 
the first step is ICPT or CCBT is also part of the Norwegian and Swedish National 
guidelines. 
We performed a review of research on the effectiveness of CBT for depression 
and anxiety disorders delivered in primary care by primary-care therapists. We 
found that these programmes were potentially more effective than was usual care 
and could be delivered by different types of staff in primary care (Hoifodt et al., 
2011).
In the earlier part of our studies, it was challenging for patients to use the pro-
grammes without any type of follow-up (Vangberg et al., 2012). Therefore, our idea 
was that if GPs were to follow up use MoodGYM with short motivational consul-
tations, many more depressed patients would be exposed to the programme early 
in their depression and could recover before serious social costs of the disease had 
been incurred. In a randomly controlled study (RCT) carried out by psychologists 
using 106 patients referred by GPs to a university clinic, we showed that short mo-
tivational consultations of 20 min and email reminders inserted between the five 
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modules of MoodGYM reduced depression and yielded a relatively low drop-out 
rate (Hoifodt et al., 2013).
In Australia, Hickie et al. showed that the use of MoodGYM in general practice 
was difficult, because of monetary and administrative constraints (Hickie et al., 
2010). Based on our study (Hoifodt et al., 2013), we also tried to engage GPs to use 
MoodGYM; however, this task was more difficult than expected. These findings 
highlight the importance of understanding the setting in which these applications 
have to be used. We are currently conducting a study with the aim of understan-
ding the reasons for these difficulties.
As a new and very exciting development, the EU has attributed a considera-
ble grant to a project aimed at applying ICBT and CCBT on a large scale. Under 
the Competitiveness and Innovation Framework Programme (CIP), the CIP Ma-
stermind research programme will be carried out in Denmark, Norway, the UK, 
Germany, Belgium, Spain, Italy, the Netherlands, Estonia, Turkey and Belgium. It 
is the first large-scale project focusing on the treatment of depression using CCBT 
and ICBT. The NST will be the institution responsible for the project in Norway. 
Conclusions
ICBT has the potential to become a major tool for increasing the mental well-being 
of large sections of the world’s populations. ICBT can be used as a tool to raise 
awareness and knowledge of the symptoms and treatment of depression among 
the general population. ICBT can be used alone to treat depression or as part of a 
stepped-care model that can be integrated into the health-care system. It can also 
be used to prevent recurrence of new episodes of depression. The treatment can be 
delivered entirely via self-help or with automated motivational feedback messa-
ges, automated reminders, reminders written by therapists, and a combination of 
face-to-face consultations to be held between programme-directed activities. The 
effect of the progammes increase to some extend with the level of follow up, but 
the level of follow up to achieve acceptable results is still a matter of debate. Based 
on a visionary policy, Australia is at the forefront of this research.
However, research in this area is difficult. To obtain a full effect from the tech-
nology that is available, we need to improve our understanding of human beha-
viour in the context of ICBT. Understanding attrition is part of this broader know-
ledge of human behaviour in relation to ICBT. We also need to learn more about 
the methods that can be used to apply the technology to the administrative and 
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social structures of our society. The EU programme CIP Mastermind is one step 
in this direction.
To gain knowledge of the interaction between internet-based programmes for 
the treatment and prevention of depression and humans, we need to engage in 
research using a broad approach. This research should involve software engine-
ers, anthropologists, sociologists, economists, psychologists, and other medical 
personnel.
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